TrkB in the hippocampus and nucleus accumbens differentially modulates depression-like behavior in mice.
Brain-derived neurotrophic factor (BDNF) exerts antidepressant-like effects in the hippocampus and pro-depressant effects in the nucleus accumbens (NAc). It is thought that downstream signaling of the BDNF receptor TrkB mediates the effects of BDNF in these brain structures. Here, we evaluate how TrkB regulates affective behavior in the hippocampus and NAc. We overexpressed TrkB by electroporating a non-viral plasmid in the NAc or hippocampus in mice. Depression- and anxiety-like behaviors were evaluated in the sucrose test (anhedonia), the forced swim test (despair) and the elevated zero maze (anxiety). Targeted brain tissue was biochemically analyzed to identify molecular mechanisms responsible for the observed behavior. Overexpressing TrkB in the NAc increased the number of young neuronal cells and decreased despair and basal corticosterone levels. TrkB overexpression in the hippocampus increased astrocyte production and activation of the transcription factor CREB, yet without altering affective behavior. Our data suggest antidepressant effects of BDNF-TrkB in the NAc, which could not be explained by activation of the transcription factors CREB or β-catenin. The effects TrkB has on depression-related behavior in different brain regions appear to critically depend on the targeted cell type.